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• Nearshore/open water zone (3 to 15 m)
• Boundaries determined by hydrogeomorphic 

characteristics and dominant physical processes 
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It is through hydrologic coupling that 
changes in land use are transferred 
across watersheds in the nearshore 
zones of the Great Lakes 
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Overall GLEI Stressor Ranking U.S. Great Lakes  Basin

(Danz et al. 2007)
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Changing Land Use/Changing Land Use/
 Land CoverLand Cover

Source: Wolter et al. 2006Source: Wolter et al. 2006

Source: Tom Hollenhorst, NRRI Source: Tom Hollenhorst, NRRI –– University of MinnesotaUniversity of Minnesota

•• Between 1992Between 1992--2001 ~ 798,755 ha 2001 ~ 798,755 ha 
(~2.5%) of the Great Lakes basin (~2.5%) of the Great Lakes basin 
experienced changes in land use.  experienced changes in land use.  
More than half of those changes More than half of those changes 
were permanent, e.g. conversion of were permanent, e.g. conversion of 
natural or Ag lands to developmentnatural or Ag lands to development

•• Changes in urban and suburban Changes in urban and suburban 
land use exceed changes based on land use exceed changes based on 
population growthpopulation growth

Wolter et al. (2006)Wolter et al. (2006)

Conversion of natural areas to Conversion of natural areas to 
development is accelerating, development is accelerating, 
even though loss of agricultural even though loss of agricultural 
land is slowing (2.3% vs 9.8%)land is slowing (2.3% vs 9.8%)



Response to Biofuels ProductionResponse to Biofuels Production
•• Since 2005, prices for corn and Since 2005, prices for corn and 

soybeans have more than soybeans have more than 
doubleddoubled in the U.S.in the U.S.

•• Crop switching to corn and beans Crop switching to corn and beans 
means more intensive row crop means more intensive row crop 
agriculture agriculture -- but switching hasnbut switching hasn’’t t 
happened yethappened yet……

•• Reduction or reversal of historic Reduction or reversal of historic 
Ag land losses.Ag land losses.

Biofuels create strong economic Biofuels create strong economic 
incentives that could drive incentives that could drive 
future changes in land usefuture changes in land use

1992 - 2007 Crop and Gasoline Prices (Ohio)
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1992 - 2007 Crop Plantings (Ohio Acreage)
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What we might seeWhat we might see……
 

and what to look forand what to look for

•• Loss of buffer zones (BMP Loss of buffer zones (BMP 
backsliding?)backsliding?)

•• Conservation lands taken out of Conservation lands taken out of 
CRP and CREP and returned to CRP and CREP and returned to 
serviceservice

•• Increase in conversion of Increase in conversion of 
Forest, upland grass and shrub Forest, upland grass and shrub 
(ESV) lands to agricultural land(ESV) lands to agricultural land

•• Increase in value of agricultural Increase in value of agricultural 
landslands

Sandusky River Watershed
Conservation Tillage Trends
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Physical Alterations to thePhysical Alterations to the
 LandLand--Water InterfaceWater Interface

Source: USACESource: USACE

Source: Ohio Division of Geological SurveySource: Ohio Division of Geological Survey

Canadian Shore Protection - Lake Erie

0%

Extensive 
Protection

17%

Moderate 
Protection

17%
Minor

Protection
12%

Unprotected
54%

Non-Structural
Protection

0%

US Shore Protection - Lake Erie

Non-Structural
3%

Unprotected
45%

Minor 
Protection

21%

Moderate 
Protection

8%

Extensive 
Protection

23%

Lake Erie Shore Protection Trends
Ohio Counties from 1870 to 2000
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Nearshore ImpactsNearshore Impacts

•• Loss of protective sand coverLoss of protective sand cover

•• Coarsening of nearshore Coarsening of nearshore 
substrates (new lowsubstrates (new low--cost cost 
home for lithophyllic species)home for lithophyllic species)

•• Hardening of river mouthsHardening of river mouths

•• Loss of sand barriers and Loss of sand barriers and 
associated coastal wetlandsassociated coastal wetlands

Physical alteration of the landPhysical alteration of the land-- 
water interface directly impacts water interface directly impacts 
coastal processes and alters coastal processes and alters 
nearshore habitat structurenearshore habitat structure
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Round gobyRound goby

Source: Ohio Coastal Management OfficeSource: Ohio Coastal Management Office



Change Due to Climate VariabilityChange Due to Climate Variability
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•• Land cover/land useLand cover/land use
–– Precipitation and flowPrecipitation and flow
–– Contaminant and nutrient Contaminant and nutrient 

loadsloads

•• Great Lakes water levelsGreat Lakes water levels
–– Location of shorelineLocation of shoreline
–– Storm magnitude, frequency, Storm magnitude, frequency, 

and directionand direction

•• Habitat alterationHabitat alteration
–– Ecoregional shiftsEcoregional shifts
–– Thermal regimeThermal regime



•• Need for uniform land use/land cover classification system Need for uniform land use/land cover classification system 
across the basinacross the basin

•• Land use/land cover datasets are out of date Land use/land cover datasets are out of date –– policy and policy and 
management decisions based on information that is no longer management decisions based on information that is no longer 
applicableapplicable

•• More frequent updates are needed to capture rapidly changing More frequent updates are needed to capture rapidly changing 
environmental conditionsenvironmental conditions

•• New and different indicators designed specifically to anticipateNew and different indicators designed specifically to anticipate 
potential effects on the Great Lakespotential effects on the Great Lakes

Suggested DiscussionSuggested Discussion
 Topics/IndicatorsTopics/Indicators

•• ID potential restoration opportunitiesID potential restoration opportunities
•• Data availability/gapsData availability/gaps
•• Climate variabilityClimate variability

•• Scaling issuesScaling issues
•• Linkages to watershedsLinkages to watersheds
•• Application to regulatory programsApplication to regulatory programs
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